swelling pressure of compacted samples by constant-volume method, pre-swell 23 method, zero-swell method and swell-consolidation method. Distilled water, 24 synthetic water and humidity controlled vapour were employed for hydration. 25 Results show that upon wetting the swelling pressure increases with decreasing 26 suction; however, there are no obvious effects of synthetic water chemistry and 27 hydration procedure on the swelling behaviour in both short and long terms. For the 28 same initial dry density, the swelling pressure decreases with increasing pre-swell 29 strain; whereas there is a well defined logarithmic relation between the swelling 30 pressure and final dry density of the sample regardless of the initial dry densities and 31 the experimental methods. It was also found that swelling pressure depends on the 32 loading-wetting conditions as a consequence of the different microstructure changes 33 occurred in different conditions. Furthermore, it was attempted to elaborate a general 34 relationship between the swelling pressure and the final dry density for various 35 reference bentonites.
INTRODUCTION

42
Deep geological repository is being considered for high-level radioactive waste (HLW) 43 in several countries such as China, Belgium, France, Germany, Japan, Sweden, etc. In 44 most cases, compacted bentonite-based materials are chosen as sealing/buffer 45 materials thanks to their low permeability, high swelling and high radionuclide 46 retardation capacities (Pusch, 1979; Yong et al., 1986; Villar et al., 2008) . 47 Once the repository is closed and local groundwater conditions are re-established, 48 the water in the host rock formation will move to the repository. The bentonite-based 49 material absorbs water and swells, filling the technical voids as the gaps between the 50 bentonite bricks themselves, between the canister and the bricks, between bricks and 51 the host rock, as well as the fractures in the host rock due to excavation. After that, 52 the subsequent swelling is restrained by the host rock and swelling pressure develops. 53 From a mechanical point of view, in order to ensure the stability of the system, the 54 swelling pressure must be lower than the in situ minor stress: 7 MPa in the the assessment of the short and long term performance of the repository system. 62 The behavior of compacted bentonite-based material upon wetting has been widely 63 investigated, in terms of swelling properties (Pusch, 1982; Komine and Ogata, 1994, The commercial MX80 bentonite from Wyoming, USA, was used. Table 1 Table 2 ) were used. For the "pre-swell" method (stress path OBB′), the sample was first allowed to swell 155 freely in the axial direction to a certain value (Point B, noted as "pre-swell"), then The experimental programme is shown in Table 3 . Three tests were performed using Two other tests were conducted using zero-swell method (ZSO1) and 188 swell-consolidation method (SCO1), respectively, for analyzing the influence of 189 loading-wetting paths followed in different experimental methods. 190 191 As it can be seen in Table 3 , the tests conducted have in general long duration, from By definition, this value is the swelling pressure by this method.
236
From the results in Figure 9 , the swelling pressure is plotted versus the pre-swell 237 strain in Figure 11 . The maximum pre-swell of test PS04 and the swelling strain in Table 3 ). In spite of this, a unique correlation seems enough to There was no obvious effect of water chemistry on the swelling pressure due to the 390 high density and the low salinity of synthetic water.
391
An exponential function was found between the swelling pressure and the suction 392 applied; no effect of hydration procedure on the final swelling pressure was observed.
393
The swell-consolidation method gives higher swelling pressure mainly because of 394 the coupling between the microstructure deformation and macrostructure 395 deformation. The effect of friction is also to be considered for this phenomenon.
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